Objective: to build an instrument to attain reliable and valid measurements of the knowledge, attitudes and practices of patients with pulmonary tuberculosis. Methods: methodological study that measured the sensitivity, reliability and validity of the instrument content. Studies of reliability and content validity comprehensibility involved 234 patients with pulmonary tuberculosis.
before a health phenomenon such as the TB (4) (5) (6) .
The Collective Health and Care Research Group of the Nursing School of the National University of
Colombia has previously conducted an integrative review aimed at describing the scientific production of tools and instruments for assessing knowledge on TB and that are available for the health personnel, patients, community and family; it was found that there are no reliable and valid instruments to be applied in patients with Pulmonary Tuberculosis (PTB) (7) . In addition, the development of an instrument on the KAP of patients with PTB allows one to establish a systematic and rigorous process, in a way that results are measurable, reliable, and valid (8) . It should be mentioned that the WHO, through the "End of TB" Strategy Post 2015, proposes in Pillar III -which is related to scientific research and innovation -the importance of research in optimizing the execution and impact of the resources of TB control programs, so that the construction of an instrument on the KAP of patients with PTB seeks to subsequently generate the measurement of educational interventions that strengthen the adherence to antituberculosis treatment and, thus, contribute to the control of tuberculosis through health education (9) .
In this sense, the adequate knowledge of TB patients about their disease can promote adherence to tuberculosis treatment and, therefore, avoid the appearance of drug-resistant forms of TB; promote the identification of contacts of people with TB; strengthen the early detection of the disease and the demand of health services for new cases; promote assistance to controls with the health team and the performance of bacteriological controls; avoid practices of selfstigmatization, such as isolation in rooms of the dwelling and not sharing food and utensils with the family, and may even transform the inadequate attitudes and practices of TB patients about their disease (10) (11) .
To analyze the KAP, one needs to develop reliable and valid instruments that allow the systematic observation of health phenomena from the definitions of the construct, its dimensions and items (12) . This study aims at building an instrument that allows one to obtain reliable and valid measures of the KAP of PTB patients on their illness.
The Standards for Educational Psychological
Testing are considered in building such instrument.
The development of measuring instruments includes the theoretical foundation, systematic observation of the phenomenon of interest, and empirical studies to measure the sensitivity, reliability and validity of such tool (8) .
Methods
Methodological study that measured the sensitivity, reliability and validity of the content within a measuring instrument (8) . Figure 1 describes the phases developed by the study.
In phase 1, the theoretical foundation was developed to define the variables associated with the KAP of PTB patients on their illness, to make a structure measuring key aspects of the phenomenon and to direct the development of items (8) . of evidence levels proposed by the Scottisch Intercollegiate Guidelines Network (SIGN) were used (14) . • Sensitivity analysis of knowledge dimension, with 30 patients with tuberculosis and 30 healthy people, who formed a control group.
• Integrative review.
• Operationalization of the construct, dimensions and items.
• Pilot test of comprehensibility, comprising 30 patients with tuberculosis.
Theoretical foundation Sensitivity

Content Validity Evidence Reliability
Consecutively, the dimensions and items of the instrument were defined, and a version was devised to be In phase 2, a sensitivity analysis was conducted on the knowledge dimension of the instrument, with 30 PTB patients and 30 people forming a control group (15) .
The inclusion and exclusion criteria of the patients' group were the same already mentioned for the pilot test of Rev. Latino-Am. Enfermagem 2019;27:e3086.
knowing the subject, it was calculated considering low and high performance groups: the values ranged between -1 and 1. Negative values indicated that the group with the lowest score answered the item randomly, and values close to 1 meant that the group answering the item showed a higher score compared to the knowledge about TB and, therefore, the item had greater discrimination (15) .
In phase 3, the reliability of the instrument was assessed, which refers to the metric property that is related to the ability of the test of offering an estimate of the attribute magnitude with the least possible error, so that the result is as much closer to the reality of the phenomenon under study as possible, and can show the precision or consistency of the result obtained through the use of the instrument along several measurements (16) .
Instrument performance was analyzed through the responses of a sample of PTB patients, to define whether the variance of responses was related to the KAP construct of PTB patients about their illness (17) . were new cases and 824 were PTB cases (3) . Considering there was no approximation of variance, the CFR MATA general sample size equation was used:
Where K is the margin of error (precision); N, the size of the study population; n is the sample size; so that the following results were found:
The sample size was 206 PTB patients newly admitted to the TB Control Program of Bogotá.
Inclusion and exclusion criteria of PTB patients were the same already mentioned for the pilot comprehensibility test and for the sensitivity test for the group of PTB patients.
Subsequently, the consistency of the responses in each of the components was analyzed through a factorial analysis of the 3 proposed dimensions; Cronbach's alpha was used to analyze the internal consistency of the items and the reliability index, whose value allows
us to estimate the percentage of possible error in the estimation of the attribute magnitude (18) .
A study of comprehensibility was developed with the same sample of PTB patients who participated in the reliability test and with experts' judgement.
Comprehensibility was evaluated from the reports of patients about the language, clarity, punctuation and writing, using a qualitative scale (19) .
In phase 4, the evidence of content validity was obtained, so that an expert judgment was developed to conceptually support the measuring instrument. The judgement of experts assessed the criteria of sufficiency, clarity, relevance and coherence (20) ; the answers of judges were consolidated and their valuation for the four criteria of interest was analyzed, through which the interquartile range of their responses was calculated.
In cases where the difference is greater than 1.5, it
indicates disagreement, so it was necessary to review the result differences for the four criteria of interest and the observations of the judges to develop adjustments to the items (21) .
The statistical analysis of the PTB patients' responses to the items was performed to identify the average and standard deviation of the KAP levels of the patients (22) . Data of the research were collected between January and October 2017 and were later systematized and analyzed. 
Results
Regarding the integrative review, 1,747 articles were found through the use of search equations with the aforementioned descriptors and Boolean operators.
Subsequently, 34 articles whose full text was available were selected, mainly those that included the topic of KAP in PTB patients on their disease and those that were repeated were excluded.
According to the SIGN level, 28 (82.3 %) articles were classified into level 3 (non-analytical studies such as clinical observations and case series), 1 (2.9 %) into level 2-(cohort or case-control studies with high risk of confusion, bias or chance, and a significant probability that the relationship is not causal), and 5 (14.7 %)
into level 2+ (well-conducted cohort or case-control
Muñoz-Sánchez AI, Rubiano-Mesa YL, Saavedra-Cantor CJ. studies, with low risk of confusion, bias or chance, and a moderate probability that the relationship is causal) (14) .
Likewise (40 %) had primary education, 1 (3%)was a technician/ technologist and 1 (3 %) had higher education.
It was found that, of the 24 questions related to the dimension of knowledge on PTB, the average in the group of patients was 12.03 and, in the control group, 9.93. In the group of PTB patients, the average difficulty was 0.38, whereas in the control group it was 0.57. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24   patient control Likewise, Figure 3 shows that in the group of patients the average of discrimination was 0.21 and, in the control group, 0.12, so it was found that some items were answered at random by the control group , and in the group of patients with TBP the discrimination was higher.
234 patients with PTB participated in the reliability study, so that the sample size was exceeded by 13.5%: (the Table 1 Factor analysis results showed 7 factors that explained 67.8 % of the total variance, which shows a structure consistent with conceptual approaches that defined the KAP dimensions. Knowledge on PTB is the main factor, which comprises 24 items; however, items 14 and 19 were placed in other factors. The second factor are the PTB practices, consisting of 10 items; items 31
and 37, however, were placed under other factors. Four items were grouped under the dimension of attitudes, but some of them have a low factor load. Table 1 shows the factor analysis results for the aforementioned dimensions.
The same 234 PTB patients who took part in the reliability tests participated in it. One can see that the average comprehensibility of the instrument was 98.3 %;
hence, the items were understandable for the population under study. In addition, adjustments were performed in some of the items according to the participants' reports, as shown in Table 2 . Items that were not described have obtained a 100% comprehensibility. Regarding sufficiency, 37 (97.3 %) of the 38 items were consistent among the judges since they obtained a rating of 4, meaning the items that belong to this same dimension were sufficient to measure it. However, item 14 gave rise to discrepancies and its interquartile range was 1.5 because one of the judges considered such item did not contribute to the measuring of the dimension of knowledge on PTB, insofar as it is part of programmatic aspects facing treatment access, for which it was modified.
As to clarity, the 38 (100 %) items were consistent among the judges, obtaining a score of 4, meaning, therefore, the syntax and semantics of the items was appropriate.
Concerning relevance, 36 (94.7 %) of the 38 items were consistent among the judges since they obtained a rating of 4, which shows they were essential and should be included so to not affect the measurement of the dimension; nonetheless, in items 14 and 21 the interquartile range was 1.5, as one of the judges considered item 14 was not relevant, reason why it was modified, and other judge considered that item 21
should be included into other dimension, for which it was also modified.
After the psychometric analysis for the sample of 234 PTB patients, the scale was defined through direct scoring, using as criterion the appropriate KAP on the patients' PTB, and the levels were established considering the normative behavior of the sample. Four
Rev. Latino-Am. Enfermagem 2019;27:e3086.
levels of KAP on PTB were established, namely: High (equal to or greater than 19), medium-high (14-18), medium low (9-13) and low (equal to or smaller than 8), which allowed classifying the KAP of PTB patients for the design and implementation of educational processes in Health.
Discussion
The KAP construct on the illness of PTB patients was developed from a integrative review in 6 databases, which allowed operationalizing the construct, and the items corresponded to the theoretical and conceptual In this methodological study, we identified that items 14, 19, 31 and 37 assessed specific aspects of TB that were not associated with any of the 3 KAP factors and, possibly, evidence new variables that should be reviewed in the future. Item 14 assessed the knowledge on the free access to anti-tuberculosis treatment, which many studies have identified as a programmatic knowledge that fosters the adherence to TB treatment and should be evaluated in the patients (24) (25) ; however, in the expert judgment, one of the judges considered that this item did not contribute to the measurement of the knowledge dimension and that it was not relevant,
given that it referred to programmatic aspects of access to treatment. The item 19 sought to evaluate knowledge on adverse effects of the anti-tuberculosis drugs on patients, as it has been proved that some patients abandon treatment due to lack of knowledge on such adverse effects (26) .
Item 31 identified the practice of TB patients of hiding their diagnosis, as it had been observed they do so in their places of work and study for fear of being rejected, which can reduce adherence to treatment (27) .
The item 37 evaluated whether TB patients currently used the surgical masks, aiming at crossing this information with a question of the section of programmatic data of the TB that described the phase and the number of doses of the treatment, given that the use of surgical mask by infectious TB patients is regarded as a strategy to avoid the transmission of the disease to other people (28) .
The appropriate KAP of TB patients on their illness is a tool that can help reduce the transmission of this disease and wrong practices, decrease the selfmedication and stigmatization, promote the adherence to anti-TB treatment, detect early contacts of TB patients who may have the disease and promote the demand for health services in new cases (29) . Therefore, an instrument with sensitive, reliable, and valid measures is a tool that can be applied to PTB patients in the city of Bogotá and may also be adapted for other scenarios with similar characteristics.
Similarly 
